Optic disc drusen are eye abnormalities characterised by calcific degeneration affecting some axons of the optic nerve. Alport syndrome is a collagen IV related nephropathy with well-described pathognomonic ocular features. We present the case of a child who following series of investigations was found to have bilateral optic disc drusen, and eventually a further diagnosis of Alport syndrome confirmed. Literature is clear on the underlined aetiology responsible for both renal and extra renal abnormalities of Alport syndrome, which is not related to development of optic disc drusen. The case described makes it pertinent that not only the associated eye signs of Alport syndrome are monitored, but also early detection of other possible co-existing diseases that may influence outcomes.
Introduction
Alport syndrome is a nephropathy resulting from abnormalities affecting α3, 4 and 5 chains of type IV collagen [1] ; and is characterised by renal and eye symptoms, sensorineural deafness and a positive family history of renal impairment. There is an underlined mutation in the collagen biosynthesis genes COL4A3, COL4A4, and COL4A5 [1] [2] . The result of this disruption is a defective type IV collagen network, which forms an important structural component of basement membranes in the kidney, ears, and eyes [2] - [4] . The mode of inheritance makes a positive family history of renal disease an important diagnostic factor, with X-linked inheritance pattern accounting for over 80% of cases and is due to mutation involving the COL4A5 gene [1] [3] . The clinical features vary in those cases (10% -20%) resulting from autosomal recessive and the rarer autosomal dominant pat-terns, and are as a result of mutations in COL4A3 and COL4A4 respectively [1] .
Anterior lenticonus is pathognomonic of Alport Syndrome [4] . It is a rare condition in which the lens has a conical protrusion of its anterior cortex [5] as a result of defective type IV collagen and is seen in 15% -20% of those with X-linked pattern of the condition [4] . The commonest of the eye abnormalities however is the dotand-fleck retinopathy that is seen in 85% of X-linked males [3] . Optic disc drusen are however acellular calcific deposits occurring in small and crowded optic discs with abnormal vasculature, and evidence suggests axoplasmic transport alteration and axonal degeneration are involved in its formation [6] [7] . This is a case report of Alport syndrome that was confirmed following a protracted period where investigations for papilloedema initially lead to a diagnosis of optic disc drusen in a child. To the best of our knowledge this is not an eye abnormality known to be associated with Alport syndrome. Optic disc drusen is not an uncommon eye problem [8] , and though difficult to diagnose in childhood, towards end of adolescence it becomes more easily identifiable with one of the clinical presentations being visual field loss [9] .
Case Report
This 15-year-old boy first presented to the orthoptist at one year of age with concerns of left sided convergent squint that was confirmed on examination. He was referred to the optician at that time for hypermetropic correction, and treatment with eye occlusion and glasses were commenced. At four years of age there were new concerns of poor vision and ophthalmology examination revealed visual acuity of 6/12 and 2/60 on the right and left eyes respectively. An elevated optic disc on the right eye was also noted, while the left disc appeared pale and crowded. In addition to these eye findings, the optician was concerned the child was obese. To rule out optic chiasmal syndrome, an MRI of the orbit and brain was performed which was reported as normal. Ophthalmology management involving treatment for hypermetropia was subsequently continued.
Two years later he had an electroretinogram done which confirmed pseudopapilloedema with decreased patterns on visual evoked potentials. No abnormality was evident on a repeat MRI despite worsening visual symptoms and latest ophthalmologic findings. However, the child's previous history was suggestive of on-going intermittent haematuria, for which he was then referred to a paediatrician. The paediatrician established a positive history of maternal haematuria in teenage years, along with multiple kidney biopsies that were consistently reported normal. Whilst an older sibling of the child had an unidentified visual problem, there were however no other family members with history of kidney disease. Microscopic haematuria and significant proteinuria were also identified on routine urinalysis in the child. Normal C3 and C4 levels were reported, as well as negative screens for antinuclear antibodies (ANA), anti-neutrophil cytoplasmic antibodies (ANCA) and anti-tubular basement membrane antibodies.
Ophthalmology review after another couple of years revealed bilateral disc elevation that was worse on the right eye, and visual acuity of 6/6 and 6/60 on right and left eyes recorded respectively. Ultrasound of eyes revealed bilateral optic disc drusen as the cause for his pseudopapilloedema. He was referred back to the paediatric team, as there were issues around missed appointments. Persistent proteinuria (protein creatinine ratio 155 g/mol) with normal renal function (eGFR 109 ml/min/1.73m
2 ) and blood pressure, and subsequent evaluations by a paediatric nephrologist led to a kidney biopsy being performed at 12 years of age. Light microscopy and electron microscopy were consistent with a progressive hereditary nephritis picture, but no pathognomonic features were identified. Involvement of a geneticist in view of suspicion for Alport syndrome resulted in COL4A mutation analysis, which confirmed hemizygous deletion of exons 3 to 13 on COL4A5.
The child currently is being followed up by a team of multiprofessionals, with management of obesity amongst the key aims. He is currently on enalopril for the proteinuria (latest protein creatinine ratio 243 g/mol) with his most recent renal function reflective of some chronic renal impairment (eGFR 79 ml/min/1.73m
2 ). New concerns of recurrent headaches with vomiting have resulted in a repeat head MRI that is reassuringly normal. Serial assessments have not identified concerns as regards to hearing impairment.
Discussion
The child described in the report reflects a classical case of Alport syndrome, in terms of presentation and course towards diagnosis. A background of haematuria in the child and maternal history of renal disease, supported by findings on urinalysis was instrumental towards diagnosis. Microscopic haematuria is the commonest of renal symptoms [2] and is seen in 100% of X-linked cases. Other renal symptoms that develop with advancing age are proteinuria, hypertension, and signs of chronic renal failure [1] [4] . Bilateral high frequency sensorineural hearing loss typically occurs in late childhood or early adolescence in males with X-linked mode of the disease, which correlates with this case.
The unfamiliar feature was that of a prolonged history of visual deterioration with late diagnosis of drusen, a condition that may potentially have serious long-term implications on vision. Although the current available evidence shows anterior lenticonus to be pathognomonic of Alport syndrome [4] , the presence of two other ocular abnormalities is strongly suggestive of the condition; these are dot and fleck retinopathy, and posterior polymorphous corneal dystrophy [10] [11] . The "lozenge" or "dull macular reflex" appearance suggests severe confluent perimacular dot and fleck retinopathy; a sign associated with early onset renal failure [12] . The defective collagen basement membrane affecting the retina, lens and cornea explains the aforementioned eye abnormalities. However, despite the early onset of visual concerns and serial eye examinations, none of these associated eye abnormalities were identified. Optic disc drusen is thought to be the result of pathology at the level of the optic nerve head itself [8] . It is therefore unlikely that the pathophysiological processes of the two conditions are associated.
Interestingly, optic disc drusen and the well-documented ocular abnormalities of Alport syndrome share the tendency for late diagnosis. Optic disc drusen is not easily identifiable in children as mostly the drusen are usually buried within the disc [6] , are asymptomatic, vary in size and are undetectable by fundoscopy. The only sign in some cases is a mild or moderate elevation of the optic disc that may represent true papilloedema or pseudopapilloedema [6] [13] . A case involving elevated optic disc identified at 5 years of age that developed faint signs of drusen at 12 years had been documented [9] ; with progression from anomalous optic discs to ophthalmoscopically visible optic nerve drusen occurring over a 16-year period. In the case described here, a unilateral elevated optic disc was noted as early as three years of age, but the diagnosis of bilateral drusen was confirmed at nine years of age, following series of eye examinations and 2 MRI scans. It seems there are no specific early signs for drusen other than unexplainable clinical features like pseudopapilloedema and other developmental optic nerve anomalies that are noticed incidentally on routine ophthalmoscopy examinations [8] . A recent case report has shown that optic disc drusen has a greater tendency to form in eyes with a small scleral canal, and it would therefore seem probable to find a higher rate of the condition in hypermetropic eyes [14] [15] . The child in this case had hypermetropia needing incremental correction throughout his childhood. Further research in this area is needed to demonstrate an association.
An observation has also been described between visible optic disc drusen and decreased visual acuity with loss of peripheral visual field. Though patients with buried optic disc drusen have not been well characterised, a review of patients with the condition suggests that clinical symptoms correlate to visibility of the drusen [16] . Concerns of deteriorating vision in the child prompted serial assessments until the time when drusen was visibly confirmed. This means diagnosis can hugely depend on late identification of those with visual drusen as in this case, despite knowledge that a progressive buried phenomenon of the disease may have been present for some time. It is debatable however if early identification will alter progression of the condition. The visual field loss can occur in patients with longstanding optic disc drusen, with other associated rare problems such as ischaemic complications reported [7] [8] . The prognosis for a patient similar to this case with optic disc drusen and Alport syndrome is not clear, but can be expected to have a huge impact on vision.
This case therefore raises a number of discussions surrounding early detection and management of optic disc drusen and possible association with Alport syndrome. Evidence from research will be required to support early investigation for buried drusen based on suspicion of pseudopapilloedema. Ultrasounds in addition to newer modalities such as optic nerve tomography are proving useful in the diagnosis of drusen [8] , as applied in this reported case.
Conclusion
The outcome for both conditions without doubt necessitates need for early diagnosis and monitoring for complications. Though our current knowledge of optic disc drusen suggests an aetiology that is different to that of ocular abnormalities commonly seen in Alport syndrome, this case highlights the need for consideration of other eye abnormalities in the syndrome. Whether the clinical finding of optic disc drusen should prompt clinical evaluation of inherited renal disease like Alport syndrome, is an issue that needs further research into. Furthermore, the case poses as a reminder to optic disc drusen being a very important differential for papilloedema, and its consideration may yet prevent delayed diagnosis and aid appropriate use of investigation resources.
